Introduction {#sec1-1}
============

In recent years, laparoscopic surgery has received a lot of attention because it is a relatively easy technique compared with other methods, preferred by the patients, and related to lower length of hospital stay and lower costs of hospitalization.\[[@ref1]\] Laparoscopic surgery is accompanied by pain after surgery, therefore, reducing pain after surgery using medications with fewer side effects is important in the recovery and early ambulation of patients who receive laparoscopic surgery.\[[@ref2]\]

On the other hand, anxiety before laparoscopic surgery has an important role in the general condition of patients after surgery. Previous studies have shown that about 13.5% of anxiety in the patients is because of the presurgery worries that may result from patients' limited information on the process of surgery before receiving it.\[[@ref3]\] Therefore, considerable efforts have been made by the researchers to minimize pain and worry in the patients. According to studies, the administration of sedatives is one of the methods used by the hospital personnel to reduce anxiety in the patients. However, some physicians believe that sedative drugs are associated with side effects, the most important of which are negative effects on the cardiovascular and respiratory systems (such as respiratory depression), apnea, and low blood pressure (BP). Therefore, the medical personnel uses different treatment regimens to reduce pain during and after surgery, including the use of narcotics, local anesthetics, and nonsteroidal antiinflammatory drugs. Narcotics are the main sedative drugs used to reduce pain during or after surgery, but they are associated with some side effects. Therefore, researchers are looking for alternative methods to effectively reduce pain in the patients and the use of narcotics.\[[@ref4]\] In addition, researchers in this domain are searching for methods and tests useful in finding alternative drugs with fewer side effects. Gabapentin and dexmedetomidine are among the drugs considered to be effective in reducing pain after surgery.

Dexmedetomidine is a well-known sedative with pharmacological properties that make it less necessary to combine it with a supplement or another drug.\[[@ref5][@ref6]\] It creates sedative, analgesic, anxiolytic, and sympatholytic effects through activating the alpha-2 (α~2~) receptors in the brain and spinal cord.\[[@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14]\] Contrary to other sedatives, a patient who is administered dexmedetomidine regains consciousness by stimulation. It also leads to less respiratory depression compared with other sedatives.\[[@ref7][@ref14]\] Research evidence has shown that this drug protects the body (including heart, nerves, etc.) against ischemia and hypoxic injury.\[[@ref7][@ref15]\] Therefore, dexmedetomidine can be one of the best options for reducing pain after surgery.\[[@ref7][@ref8][@ref9]\] Gabapentin was first introduced as an antiepileptic drug in 1993.\[[@ref4][@ref16][@ref17][@ref18]\] It is a chemical analog of the inhibitory neurotransmitter gamma aminobutyric acid (GABA) and also determined as adjuvant therapy for chronic pain syndromes.\[[@ref4][@ref16][@ref19][@ref20][@ref21][@ref22][@ref23]\] Therefore, gabapentin is used to reduce pain in patients with different conditions, such as postherpetic neuralgia, postpoliomyelitis neuropathy, diabetic neuropathy, and reflex sympathetic dystrophy.\[[@ref16][@ref17][@ref19][@ref23][@ref24]\] Previous studies have shown that using gabapentin as a prodrug can reduce pain\[[@ref23][@ref25]\] and gabapentin has selective effects on the stages of pain sensation in the central nervous system (CNS).\[[@ref4][@ref26]\] In addition, in more than 11 studies, gabapentin has been identified as an analgesic drug that can significantly reduce pain after surgery.\[[@ref4][@ref27]\] In recent years, gabapentin has been used as an anesthetic prodrug in some surgeries under general (GA) or local anesthesia (LA), as it has analgesic and sedative effects because of being a structural analog of GABA.\[[@ref4]\] Although there is still some debate about the effects of gabapentin, it is generally accepted that it has positive effects on reducing pain after surgery and reduced use of narcotics.\[[@ref4][@ref20][@ref23][@ref28][@ref29][@ref30][@ref31]\] The administration of gabapentin before surgery reduces anxiety and improves recovery after surgery.\[[@ref29]\] Therefore, the present study aims to examine the sedative and analgesic effects of dexmedetomidine and gabapentin and determine which drug is more effective in reducing pain in the patients undergoing laparoscopic surgery.

Methods {#sec1-2}
=======

Trial design {#sec2-1}
------------

A double-blind randomized clinical trial (RCT) was conducted at a teaching hospital, affiliated to the Semnan University of Medical Sciences from May 19, 2016 to March 19, 2017. The study was approved by the Ethics Committee of Semnan University of Medical Science (ID: 1394.142) and registered at the Iranian Registry of Clinical Trials (IRCT2016011822794N2).

Participants {#sec2-2}
------------

The patients who participated in this study were equally and randomly categorized into two groups of dexmedetomidine and gabapentin. The selection of participants was carried out based on the following criteria:

Aged 18--65 yearsThe American Society of Anesthesiologists (ASA) 1, 2Candidate for laparoscopic gallbladder removalInformed consent to participate in the study.

The exclusion criteria was as follows:

History of a systemic disease (high BP, diabetes, different kinds of collagen vascular disease, ischemic heart disease, ischemic renal disease, liver and digestive disorders, allergies, lack of access to patient\'s medical record, underlying disorders affecting consciousness \[e.g. psychosis, Alzheimer disease, epilepsy, psychological disordersDrug addictionAlcohol abusePregnancyConvulsionsRefusing to participate in the study.

The participants were randomly allotted to the specified groups by means of random number table so that the patients who met the inclusion criteria were alternatively assigned to gabapentin or dexmedetomidine groups.

Procedure and interventions {#sec2-3}
---------------------------

An anesthesiologist prescribed the drugs and an anesthesia expert performed anesthesia evaluation 1 h before surgery. Gabapentin 300 mg capsules and 0.5 μg/kg and 0.6 μg/kg of dexmedetomidine were applied for intubation and maintaining anesthesia, respectively. All the patients underwent GA using the following medications:

MidazolamFentanylThiopentalLidocaineAtracurium.

Anesthesia was maintained using isoflurane and Atracurium.

Outcome measure {#sec2-4}
---------------

Pain intensity after surgery was assessed based on the visual analog scale (VAS) before the induction of anesthesia and performing the surgery, 3 h after surgery, and while being discharged from the recovery room. The VAS assessed pain intensity on a 10-point scale ranging from 0 (no pain) to 10 (maximum pain experienced by the person). The level of sedation was evaluated in accordance with the Ramsay sedation scale (RSS) which include:

Anxiety, agitation, and being restlessTranquil, oriented, and cooperativeShowing reaction to commandsShowing swift reaction to a loud auditory stimulus or light glabellar tapA slow reaction to a loud auditory stimulus or light glabellar tapWithout any reactions to a loud auditory stimulus or light glabellar tap.

Sample size {#sec2-5}
-----------

Through considering 0.9 for 1-β value and 0.05 for α test level, the size of the sample should be consisting of 40 patients who were candidates for laparoscopic gallbladder removal under GA. The selection of participants was carried out randomly, which divided them into two equal groups of gabapentin and dexmedetomidine.

Statistical analysis {#sec2-6}
--------------------

The data were analyzed using the Statistical Package for the Social Sciences (SPSS) software, V. 16. The data were presented as frequency, mean, and standard deviation (SD). Mann--Whitney U tests were used to compare the data among the study groups. The significance level was set at 0.05.

Results {#sec1-3}
=======

Forty patients were equally divided into two groups of gabapentin 300 mg capsules and dexmedetomidine 0.5 μg/kg. [Table 1](#T1){ref-type="table"} shows the age distribution of the patients in both groups. As you can see in the table, the mean age of participants was 24 ± 62 among the gabapentin group and 20 ± 61 among thedexmedetomidine group; there were not any notable differences of age between these two groups (*P* ≥ 0.185). There were two men (10%) and eighteen women (90%) in the gabapentin group, and six men (30%) and fourteen women (70%) in the dexmedetomidine group; this indicates a considerable difference between these two groups in the ration of women and men (*P* ≥ 0.021).

###### 

Demographic description of the sample

  Variables                      *n* (%)   
  ----------------- ------------ --------- --------
  Age Groups        Gabapentin   20-28.2   3 (15)
  28.3-36.4         6 (30)                 
  36.5-44.6         2 (10)                 
  44.7-52.8         4 (20)                 
  52.9-61           5 (25)                 
  Dexmedetomidine   24-31.6      3 (15)    
  31.7-39.2         3 (15)                 
  39.3-46.8         4 (20)                 
  46.9-54.4         5 (25)                 
  54.5-62           5 (25)                 
  Sex               Gabapentin   Male      2 (10)
  Female            18 (90)                
  Dexmedetomidine   Male         6 (30)    
  Female            14 (70)                

[Figure 1](#F1){ref-type="fig"} presents the pain intensity distribution for both groups at the time points following surgery, based on the VAS and in a comparative manner. Based on the *P* value of the nonparametric Mann--Whitney U test, the observed differences between the two groups at recovery and 3 h after discharge from the recovery room are not statistically significant (*P* ≥ 0.414). [Figure 1](#F1){ref-type="fig"} also shows the pain intensity in the patients based on the VAS.

![Distribution of changes in the postsurgery pain in the two groups](JFMPC-9-1042-g001){#F1}

This means that the lowest pain intensity was observed in the dexmedetomidine group, and the smallest difference between the two groups was observed at recovery. Similarly, pain intensity 3 h after surgery was lower in the dexmedetomidine group. Consumption of antinausea medication (Metoclopramide) at recovery was higher in the gabapentin group; Metoclopramide was intravenously injected in nine patients (45%) in this group. [Figure 2](#F2){ref-type="fig"} shows the sedation levels based on the Ramsay Sedation Score, before anesthesia and surgery, 3 h after surgery and being discharged from the recovery room. As shown in [Figure 2](#F2){ref-type="fig"}, the sedation means score at recovery is lower for the gabapentin group than the dexmedetomidine group. In other words, at all the follow-up time points after surgery, sedation is significantly higher in the dexmedetomidine group. In addition, the sedation level significantly decreases in both groups over time. According to the results of repeated measures ANOVA, this decrease is dependent on the time factor: as the drug loses its effectiveness over time, the sedation level also decreases. Additionally, in accordance with the *P* value of nonparametric Mann--Whitney U test, there is a considerable difference between these two groups in the score of sedation at recovery (*P* ≥ 0.024). In other words, dexmedetomidine is more effective in creating sedation than gabapentin. Moreover, in accordance with the Mann--Whitney U test results, the presence of a considerable diversity between these two groups within the score of sedation was seen 3 h after surgery (*P* ≥ 0.001).

![Changes in the sedation levels based on the Ramsay Sedation Score at the follow-up points after surgery](JFMPC-9-1042-g002){#F2}

Discussion {#sec1-4}
==========

Pain management after surgery is aimed at reducing the pain and discomfort in the patients with few side effects as possible and in a cost-effective way. The selection of the proper analgesia method may be influenced by the selected technique of anesthesia as much as it is affected by the place and duration of surgery. Pain control after surgery is very important for minimizing the duration of recovery and the length of hospital stay. According to the study results, there was more reduction in pain intensity at follow-up in the dexmedetomidine group than in the gabapentin group. In addition, at all the assessment points, the sedation level significantly increased in the dexmedetomidine group compared with the gabapentin group. Gabapentin applies its effects by affecting the α2δ-1 subunits from voltage-dependent calcium channels located in the dorsal root ganglia, dorsal horn neurons, and the upper parts of the spinal cord. One of the optional α~2~ adrenergic receptor agonists which have essential effects on the locus caeruleus is dexmedetomidine. In electroencephalography (EEG), dexmedetomidine leads to stimulations similar to natural sleep. In addition, it has sedative, anxiolytic, and analgesic effects without creating sleepiness.\[[@ref32]\] In recent years, gabapentin has been used to reduce postsurgery pain in different kinds of surgeries, and many research studies have focused on the effects of this drug,\[[@ref16][@ref33]\] but dexmedetomidine seems to be one of the best alternatives to reduce postsurgery pain, because of its sedative and analgesic effects. No study has yet compared the effectiveness of these two drugs, therefore, here only the results of the studies related to this topic are presented.

Choi *et al*. examined the effects of dexmedetomidine, fentanyl, and remifentanil on hemodynamic stability during surgery, quality of sedation, and pain intensity after surgery. There were not any remarkable differences among these three groups in the postsurgery pain decrement, but the dexmedetomidine group was significantly different from the other two groups in terms of heart rate, BP, and sedation.\[[@ref34]\] In another study by Sharma *et al*., with 100 candidates for laparoscopic cholecystectomy, the results indicated the significant effectiveness of dexmedetomidine in reducing the need for analgesic drugs after surgery (*P* = 0.001). They also found that postanaesthetic shivering was significantly lower in the dexmedetomidine group.\[[@ref35]\] It should be noted that Yu *et al*. found a reduction in pain intensity after laparoscopic cholecystectomy and reduced the need for pethidine, because of prescribing ropivacaine together with postanaesthetic. This combination can also reduce the time of walking without walking aid and improve analgesia and quality of sleep in the first night following surgery, without increasing the side effects of surgery.\[[@ref36]\]

In agreement with our results, Bakri *et al*. compared the administration of dexmedetomidine and dexamethasone before skin incision. The two groups in this study received either 1 μg/kg of dexmedetomidine or 8 mg dexamethasone. 6 h after surgery, the mean RSS was significantly higher in the dexmedetomidine group (4.2 ± 0.8).\[[@ref37]\]

Our results are in line with those of Jung-kyn park *et al*. who found lower VAS scores in patients receiving dexmedetomidine one hour after surgery. They also found that the dexmedetomidine group needed fewer analgesics within 24 h after surgery (43.5 ± 18.5 mg) compared with the normal group (66.6 ± 39.6 mg).\[[@ref38]\]

Gurbet *et al*. concluded that continuous intravenous dexmedetomidine infusion during the surgery of abdomen was impressive in the reduction of the severity of pain and the need for morphine consumption after surgery, without increasing the incidence of side effects. However, they did not report the sedation level in the patients who had received dexmedetomidine during surgery.\[[@ref39]\] In line with our findings, Aho *et al*.\[[@ref40]\] reported that patients undergoing laparoscopic tubal ligation, the application of dexmedetomidine could decrease the consumption of analgesic agents and the scores of pain. At a similar examination, Arian *et al*.\[[@ref11]\] noted that through applying dexmedetomidine, a very significant decrease could be seen in postsurgery morphine consumption by 66%.\[[@ref11]\]

Conclusion {#sec1-5}
==========

It can be concluded that compared with gabapentin, dexmedetomidine consumption before surgery can lead to more reduction in the pain intensity after surgery, less need for narcotics, and more sedation in the patents, without leading to major side effects.
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